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ABSTRACT. Parasites and associated pathology of wild caught Serranidae in the Aegean Sea were investigated in 
order to contribute to the scientific information regarding pathological findings of these fish. Various lesions and par-
asitic organisms, such as Digenean parasites, cysts and metacercaria, Cestode cysts and a nematode, were observed in 
the gills / pseudobranchs, liver, the wall of the digestive tract, the mesentery and the ovaries. None of these lesions were 
considered to be of pathogenic bacteria nature based on microscopic observation of stained tissue sections of affected 
organs. The most frequently observed parasitism among all the species studied was from Digenean parasites (11 out 
of 16 specimens examined) compared to infection by both cestodes and nematodes (3 out of 16 specimens examined). 
Heavier infestation was observed for the unidentified Digenean cysts that were found in the mesentery of one specimen 
(120 counts), followed by Didymozoan parasites (average 19.25 counts per specimen).  
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ΠΕΡΊΛΗΨΗ. Στη παρούσα μελέτη παρουσιάζονται παρασιτώσεις και οι παθολογικές καταστάσεις που προκαλούν, 
σε άγρια Σερανιδοειδή που συλλέχθηκαν από διάφορες περιοχές του Αιγαίου Πελάγους. Παρατηρήθηκαν διάφορες 
βλάβες και παρασιτικοί οργανισμοί, όπως Διγενή παράσιτα, κύστεις και μετακερκάρια, κύστεις Κεστωδών και ένα 
νηματώδες παράσιτο, στα βράγχια / ψευδοβράγχια, στο ήπαρ, στα τοιχώματα του πεπτικού σωλήνα, στο μεσεντέριο 
και στις ωοθήκες. Καμία από αυτές τις βλάβες δεν αποδόθηκε σε παθογόνα βακτήρια. Ο συχνότερα παρατηρούμενος 
παρασιτισμός μεταξύ όλων των ειδών που ελέγχθηκαν ήταν από Διγενή παράσιτα (11 από τα 16 δείγματα που εξετά-
στηκαν) σε σύγκριση με τις μολύνσεις από Κεστώδη και Νηματώδη παράσιτα (3 από τα 16 δείγματα που εξετάστη-
καν). Η πιο έντονη παρασίτωση παρατηρήθηκε από κύστεις ενός αταυτοποίητου Διγενούς παρασίτου που βρέθηκαν 
στο μεσεντέριο ενός από τα ψάρια που ελέγχθηκαν (120 παράσιτα), ακολουθούμενη από τη παρασίτωση με τα 
Διδυμόζωα παράσιτα (κατά μέσο όρο 19,25 παράσιτα ανά άτομο).  
Λέξεις κλειδιά: Σερανιδοειδή, Διγενή, Κεστώδη, Νηματώδη, παράσιτα
INTRODUCTION
Species of Serranidae are mostly bottom/reef fish that are caught at relatively large depths and are 
consequently of older age. They are carnivorous, 
supreme predators and this makes them prone to 
parasitism from various parasitic organisms present 
in their preys and vulnerable to the long-term effects 
of different pollutants. Due to the characteristics of 
Serranid biological cycle, their overfishing, espe-
cially by amateur or game fishing without regulatory 
enforcement makes them a vulnerable species group 
(Sadovy de Mitcheson et al., 2013). 
Wild populations of Serranidae are affected by 
various fish pathogens and parasites. Groupers are 
reportedly infected by aquatic Mycobacterium spp. 
(Eissa et al., 2011; Bowser, 2002; Gauthier and 
Rhodes, 2009) and mycobacteriosis is considered 
as one important emerging disease of this species 
group. Wild Serranidae are also susceptible to a 
very important viral disease, viral nervous necro-
sis (VNN) caused by Betanodavirus (Vendramin 
et al., 2013; Kara et al., 2014). Regarding parasitic 
infections, Serranidae have been hosts of nematodes 
of the Family Philometridae (Baylis and Daubney, 
1926) which exhibits large females (Moravec et al., 
2003) causing serious damage to the ovaries affecting 
reproduction (Moravec and Justine, 2005; Moravec 
and Manoharan, 2014). The former authors have 
described the presence of large Philometra lateolab-
racis females in the gonads of Epinephelus margina-
tus and Seriola dumerilii in the Mediterranean. 
Field observations by amateur fishermen revealed 
the presence of dark brown-black deposits on the sur-
face of the liver of many wild-caught Serranid species. 
Based on the few information regarding pathological 
findings of wild Serranidae, the aim of this study was 
to investigate and attribute these pathologies and their 
association to parasites in wild caught Epinephelus 
marginatus, E. costae and Mycteroperca rubra.
MATERIALS AND METHODS
Samples collection, measurements and preservation
Collection of specimens was performed by free 
diving spear-fishing in depths of 5 to 35m from April 
to September 2015. Samples were collected from two 
locations of the Aegean Sea: Saronikos Gulf (Hydra 
and Spetses Islands) and Lesvos Island. Fish were 
euthanized by severing the spinal cord and immedi-
ately placed on ice on arrival to the shore. In less than 
2h, fish were weighed, their total length measured, 
and a full necropsy and parasitological examination 
performed according to the methods described by 
Kolygas (2015). When macroscopic lesions or par-
asites were observed, part of the affected organ was 
placed in 10% phosphate buffered formalin for histo-
pathological observation.
Macroscopic and microscopic observation of samples
Dissected samples were observed under a stereomi-
croscope (Zeiss, Germany, Axioscop). Appropriate 
parts were then processed for histology and paraf-
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fin-embedded. Serial 5μm thick sections were then 
cut and stained with hematoxylin-eosin (Drury and 
Wallington, 1980) or with periodic acid Schiff or 
with Ziehl-Neelsen as described by Roberts (1989) 
and Bakopoulos et al. (1997). Samples were then 
observed under a microscope (Olympus CH20) and 
photographed (Tucsen-Truechrome-HD).
RESULTS
In total 16 fish were collected and their individual 
characteristics are presented in Table 1.The smaller 
specimen had 1.94kg weight and the larger 16kg and 
total length ranged from 53 to 100cm.
Specimen No / Fish Species Total Length (cm) (M±SD) Weight (kg) (M±SD) Location
(1), (5), (14) Epinephelus marginatus 81.3±19.6 10.3±5.9 Lesvos 
(2), (6), (7), (8), Epinephelus costae; (3), (4), 
(9), Mycteroperca rubra; (10), (11), (13), (15), 
Epinephelus marginatus 
69.7±15.7 6±4.9 Hydra
(12), (16), Epinephelus marginatus 81.5±6.4 7.5±0.8 Spetses
Table 1. Individual length, weight, location and species sampled
Table 2. Summarized findings of each parasitism
Various lesions and parasites in the gills / pseudo-
branchs, liver, the wall of the digestive tract, the 
mesentery and the ovaries were observed. None of 
these lesions were attributed to pathogenic bacteria 
according to microscopic observation of stained tissue 
sections. These findings are summarized in table 2, 
further below.
In 4 of the fish examined (No 13, 14, 15, 16 / E. 
marginatus / Hydra and Lesvos), orange/yellow large 
cyst-like structures were found in the gills (Fig 1a) 
and pseudobanchia. These structures were attached 
by a pointed stem (Fig 1e), consisted from parasites 
and characterized by internal space which is typically 
Finding / Specimen 
No-Species / Location Tissue  / organ
Mean / total
number of
parasites
Number of 
infected hosts
Fish Species
Number of non-infect-
ed hosts Fish Species / 
Serranidae
Digenean cysts unidentified
No 10 - E. marginatus /
Hydra
Liver, mesentery (-) /120 1 8 / 15
Cestode cysts 
No 3 – M. rubra & 10 – E.
marginatus / Hydra
Stomach and pyloric 
caeca wall,
pancreas, mesentery
11 / 22 1 & 1 2 & 8 / 14
Digenean, parasites, forms, 
metacercaria unidentified
No 2, 8, 7 -  E. costae / Hydra, 
No 3, 9 - M. rubra / Hydra,
No 5,10 - E. marginatus / 
Lesvos, Hydra
Liver, stomach, 
pyloric caeca,
pancreatic tissue
≥35/ specimen 3 / 2 / 2 1 & 1 & 7 / 9
Digenean 
(Didymozoidae sp) 
No 13, 14, 15, 16 / E.
marginatus / Hydra, Lesvos 
Gills,
pseudobranchia 19.25 / 77 4 5 / 12
Philometra sp.
No 5 / E. marginatus / Lesvos Ovaries (-) / 1 1 8 / 15
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divided to tube-like areas full of sac-looking eggs 
(Figure 1b & c). Eggs measured 1.5 μm (length) by 
0.5μm (width).  One side had a molding extending 
in length to 1.8μm. Due to these morphological fea-
tures and the typical morphology of the scaphoid 
type eggs, the parasites were identified as belonging 
to Didymozoidae (Monticelli, 1888) (Williams and 
Bunkley-Williams, 1999) (Figures 1c & d).
Lesions in the liver and the wall of the digestive 
tract were observed in 7 specimens (No 2, 8, 7 -  E. 
costae / Hydra, No 3, 9 - M. rubra / Hydra, No 5,10 
- E. marginatus / Lesvos, Hydra) in the form of white 
to off-white scary tissue and brown-black spots/areas 
(Figure 2a). Lesions had various sizes and shapes and 
scar tissue had replaced significant part of the liver 
parenchyma (Figure 2a). In some of these lesions 
there was evidence of parasites (Figure 2b).  In addi-
tion, ≥35 parasitic eggs / specimen were observed 
in liver samples and in the pancreatic tissue and the 
walls of the stomach and pyloric caeca of these spec-
imens. Tissue reactions were weak and in the form of 
a few layers of connective tissue surrounding the egg. 
Parasite eggs were also observed in the gut lumen of 
these specimens (Fig 2d). Histologically, a number of 
small encapsulated granulomata containing digenean 
eggs were observed. These were near vessels and had 
no significant host reaction. All these parasites were 
identified as Digenea by the presence of frontal and 
ventral suckers (Noga, 2010) (Figure 2d).
In the ovaries of another specimen (No 5 / E. mar-
ginatus / Lesvos), a nematode parasite of approxi-
mately 30cm long was observed. The body of this 
Figure 1. a) gill with parasites. Parasites are in close proximity with cartilage. b) longitudinal gill section containing 
the digenean parasite, scale bar 0.1cm, H&E stain. c) main body of the parasite, scale bar 0.5mm, H&E stain. Multiple 
ducts and tubules containing (d) ovarian products. e) wet mounts of anterior, median & posterior part of the parasite.
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Figure 2. a) Section through liver parenchyma with lesions 
caused by Digenean parasites; fresh specimen, b) Section 
through liver parenchyma with Digenean parasitic forms; fresh 
specimen, c) Bothrids of the head of a cestode parasite in the fat 
tissue around pyloric caeca; H&E, d) digenean metacercaria in 
the gut lumen; frontal and posterior suckers; wet mount, e) Body 
of Philometra sp. in the ovaries, Fresh specimen, f) mouthpart of 
the Philometra sp. nematode; H&E, g) inflammatory response of 
ovaries to the Philometra sp. parasite; H&E, h) nematode larvae 
inside parasite H&E.
parasite was entangled inside the ovari-
an tissue (Figure 2e). Histology revealed 
intense inflammation due to the nematode’s 
presence (Figure 2g). The histological sec-
tions revealed bothrids of the parasite’s head 
(Figure 2f). This nematode was identified 
as Philometra sp. based on the morpholog-
ical description of Merella et al. (2005) and 
Moravec et al. (2003). 
Further histological findings included the 
presence of parasitic cysts in two specimens 
(No 3– M. rubra & 10 – E. marginatus 
/ Hydra) observed in the serosal layer of 
the stomach with minimal tissue reaction. 
These were attributed to cestode parasites as 
two of the four bothria of the scolex heads 
(Yamaguti, 1959) were seen. In the intesti-
nal musculature and at the base of the villi, 
encapsulated cysts were observed. These 
were demarcated by connective tissue con-
taining either amorphous material or struc-
tures similar to cestode parasites with mel-
anisation present in most specimens. These 
measured approximately 150 μm and all 
these morphological observations suggest 
infection of a cestode parasite. Cestode par-
asites were also observed in the mesentery 
with the characteristic 4 bothrids of the head 
(fig 2c). Nematode parasites containing lar-
vae were observed in the pancreatic tissue 
(Figure 2h). 
In the mesentery over a hundred parasitic 
cysts were observed in one specimen (No 10 
- E. marginatus / Hydra) (Figure 3a). These 
cysts were loosely arranged between the 
pyloric caeca and abdominal fat tissue and 
were covered by a membrane. Histological 
examination suggested that these cysts 
belonged to a yet unidentified Digenean par-
asite (Figure 3b).
The findings of this study are summarized 
in Table 2.
The most frequent parasitism was from 
Digenean parasites (12 specimens out of 
the 16 examined) compared to the other 
parasites observed, both cestodes (2 spec-
imens) and nematodes (1 specimen). 
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Infections by Digenean parasites were heavier fol-
lowed by the Didymozoan parasites infections. 
DISCUSSION
An interesting observation in this study was the 
ubiquitous severe parasitism of digenea in liver 
parenchyma and diffused pancreatic tissue in 7 spec-
imens. In some cases the abundance of Digenea in 
liver was so excessive that it was impossible to be 
counted. At the same time the enteric lumens of the 
above specimens had similar abundance of Digenea 
parasites. Though in grow out mariculture Digenea 
infections are rare and are not included in the main 
pathological problems (Athanassopoulou et al., 
2009), they have to be taken into account in the case 
of Serranidae spp. with potential for aquaculture. 
Except of the above mentioned digenea, encapsulat-
ed digenean cysts aka “Tissue flukes” were prominent 
in tunica serrosa of many internal organs of one fish 
specimen and in gills and pseudobranchia of four 
others. The latter tissue flukes belonged to the family 
Didymozoidea and these parasites are not often men-
tioned in clinical parasitology books, despite their 
persistent prevalence in large size commercial fish 
and especially in Serranidae (Williams and Bunkley-
Williams, 1996). The life cycles of the family species 
are not known but some authors (Nikolaeva, 1965; 
Pearson, 1972) suggest that they have similar adap-
tation ethics of most digenea, that is, two interme-
diate hosts are needed to complete a life cycle. The 
food habits of groupers E. marginatus seem to play 
a key role in the route of infection of Didymozoidae. 
Squids and several other cephalopods are known to 
be infected with Didymozoidae 
larvae (Overstreet and Hochsberg, 
1969), and these animals serve 
as a common prey for E. margi-
natus (Lopez and Orvay, 2005). 
The impact of these parasites on 
fisheries is worth noticing, for in 
most cases of heavy infections 
the flesh has significantly reduced 
organoleptic and preservation 
characteristics (Williams and 
Bunkley-Williams, 1996).
As far as the nematode parasites 
are concerned, in this study the 
only Philometra sp. that was found was a female par-
asitizing the ovaries (Fig 2). According to WORMS 
(Word Register of Marine Species) there are more 
than 20 different recognized Philometra spp. and 
more than 40 species currently characterized as 
Nomen Dubium of whom acceptance is pending. It 
is worth noticing that nearly half of these 40 spe-
cies were described in the last decade (Moravec and 
Manoharan, 2013; Moravec et al., 2016a; Moravec et 
al., 2016b) because of their impact in reproduction of 
some teleost fish (Selvakumar et al., 2015). Species 
of the genus Philometra require two hosts to com-
plete their life cycle. The first intermediate hosts are 
copepods and final hosts are fish. These hosts can be 
a prey for Serranidae predators including Crustaceans 
(Barreiros and Santos, 1998; Begossi and Silvano, 
2008; Lopez and Orvay, 2005) and thus a possible 
infection reservoir.
Occurrence of Cestode cysts in the present study 
was low. The encapsulated cestodes were scolices 
with various morphological features mainly located in 
the tunica serosa of stomach. These findings are com-
mon in large Serranidae fish (Genc et al., 2005) and 
in most cases the existence of more than one cestode 
(scolices) species is common and of minor pathologic 
importance (Kolygas, 2015).  
CONCLUSIONS
The most frequent parasitism of large wild spec-
imens of representative Serranid species was from 
Digenean parasites (12 specimens out of the 16 exam-
ined) compared to the other parasites observed, both 
cestodes (2 specimens) and nematodes (1 specimen). 
Figure 3. a) Digenean parasitic cysts between the pyloric caeca and abdom-
inal fat surrounded by membrane; b) Detail of one Digenean parasitic cyst. 
Both fresh specimens.
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Four specimens were infected by parasites of the 
Didymozoidae family. Seven specimens were infect-
ed with various Digenean parasites. One of these 
specimens was also infected by a Digenean parasite 
which produced numerous cysts loosely arranged 
between the pyloric caeca and abdominal fat tissue 
and were covered by a membrane. Digenean para-
sites caused lesions in the liver and the wall of the 
digestive tract in the form of scary tissue replacing 
significant part of liver parenchyma. In contrast, 
Digenean eggs in liver, the pancreatic tissue and the 
walls of the stomach and pyloric caeca provoked 
weak tissue reactions in the form of a few layers of 
connective tissue surrounding the egg or granuloma-
ta. Reactions against Cestode infections were also 
minimal. One specimen was found infected in the 
ovaries by a Philometra sp. nematode that caused an 
intense inflammatory response. The destruction of 
liver parenchyma by Digenean parasites may affect 
the function in the liver and Philometra sp. infec-
tions may impair fecundity. Intensity of infections 
by Digenean parasites was higher followed by the 
Didymozoan parasites infections. The field obser-
vations of dark brown-black deposits on the surface 
of the liver that prompted this study are attributed to 
infections by Digenean parasites.
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